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G. Porte, J.P. Jadot. A phase transition-like instability in static samples of twisted nematic liquid crystal when the surfaces induce tilted alignments. But if one allows the surface alignment to be tilted rather than planar, such non-parallel twisted patterns will be obtained with materials as common as MBBA.
In a recent paper [2] , it is reported that. by suitable prior treatment of the solid surfaces, it is possible to produce homogenous alignment of the NLC where the tilt angle 00, with respect to the normal of the surface, is not n/2 (planar alignment) but may vary over the whole range 0 00 ir/2, depending on the surface treatment. If one now rotates one plate in its own plane through an angle 2 Qo, the alignment directions of the two surfaces no longer coincide and a conformation which is bQth twisted (2 Qo overall twist) and tilted, is obtained. It is clear that since 0o, the tilt angle on the surface, is no longer n/2, 6(z), the tilt angle in bulk, has no reason to remain equal to 00. And, although the set of elastic constants of the material certainly influences 6(z), our main parameters are the surface tilt angle 6o and the overall twist 2 Qo, and our problem appears quite different from Leslie's.
This communication aims to describe the behaviour of such conformations while 00 and ço vary.
More precisely the purpose of this work is to determine under which conditions (00, Qo), 6m, the tilt angle at the centre of the gap, reduces to zero : it is clear that when such conditions are obtainç4 the expected twisted conformation III described in. figure la is replaced by the untwisted orientation pattem III' given in figure 16 .
A first, rather straight-forward exact calculation of 6m as a function of (00, Qo) can While the conditions in our experiments correspond to (po = n/2, we prefer, as a first step, not to restrict this angle to that particular value and to write : As was suggested [2] by the observation of configuration III', a solution O(z), cp(z) which satisfies the particular equations (6) : would a fortiori satisfy the general equations (4 Clearly, equations (9) remain different from (6) as long as a is strictly positive. The regular solution 0(z) of (9) must then satisfy the condition : and in particular :
Given such a solution, if one continuously modifies the boundary conditions so that 0m --&#x3E; 0, the finite boundary conditions imply that simultaneously a -0. Then (9) continuously reduces to (6) and the equilibrium configuration III continuously transforms into III'. 1 If one combines equations (9), it follows that :
A necessary condition for a solution of this type is that the right hand side of equation (15) and with the aid of the second substitution :
where t/J 0 is such that :
Introducing elliptic integrals of first and third kind :
Then, for any given value of 00, one can draw the curve and the expected solutions for equation (23) will be given by the intersection of curve (27) with the horizontal straight line :
Since the existence and nature, of the expçcted transition depends on the behaviour of (27) (Fig. 4) Furthermore it is rather significant that in figure 8 , III configurations of opposite twist are separated by an integral disclination line.
From the work of the Orsay group [4] , it is known that such lines in NLC media are not singular : thé director vector in the core lies parallel to the remaining direction (here the direction normal to the surfaces) and in this manner avoids the expected discontinuity.
Thus at the centre of such a line 0m is equal to zero. Across the interface (i.e. the line) which separates the two ordered states of opposite sign, the order parameter continuously increases (or decreases) through the value ç = 0. The optical width of this line therefore corresponds to the fluctuation length and is expected to increase and diverge when the boundary conditions (00, (Qo) approach the transition conditions (0.., n/2). This condition is not so easy to obtain experimentally : the technique of atignment by short-chained surfactants (ref. [2] ) yields a discrete series of tilt angles 00 depending on the number n of CH2-groups in the chain. None of the tilt angles of the series is near enough to 00. to yield an unambiguôus confirmation of the transition -:-'when n = 7 the configuration is definitely (III) while for n = 8 it is definitely (Ill'). However we approached 0ok (MBBA) with the aid of octylamine dissolved in very weak concentrations in nitromethane. With such concentrations the tilt angle obtained depehds sharply on the temperature during adsorption. The patterns obtained in figure lla-b are the result of good luck rather than of reproducible experimental conditions.
In figure lla inside the small closed (p line loops, left twisted and right twisted (III) configurations are still stable. But the integral bulk lines which separate them appear drastically widened compared to the one which is seen in figure 8 . This sharp increase of FiG. 1la) One other point needs to be discussed further : from the early works of Mauguin it is commonly assumed that the total rotation in a twisted conformation may not exceed n/2. The explanation which is given for such an assumption is that, in. thé case of total rotations bigger than x/2, the liquid crystal may relax by an integral multiple of x to a state of lower free energy.
However, observations of overall twists as big as x have been reported [8] inside certain surface disclination loops. The present work is also concerned with experimentally observed overall twists of x. The discrepancy between these observations and the former common sense interpretation may be removed by the following remark : in the case of an overall rotation lying in the range [n/2, 1t] the relaxation of the nematic medium requires the nucleation of a ± 1/2 bulk disclination line. From the works of the Orsay group [4] 
